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Lp(a) is a dsk factor of restenoSis. Ape E isoform may also contribute to 
restenosis. The highest rate of restenosis is seen in patients with apoE4, 
especially in patients with low levels of Lp(a). 
~ Early Luminal Deterioration After Successful 
Coronary Balloon Angioplssty: Insights Into the 
Me©hanisms From Cor,mary Tissue Analysis 
Pedro R. Moreno, John T. Fallo~, Vic~or E~mardi, Nell J, Wei.qsman, 
Valentin Fuster, Affredo Reddguez, igor R Pa;asios. Massachusetts General 
Hospital, Boston, MA; Mount Sinai Medical Center, New York, NY 
Early loss of minimal luminal diameter (MLD) > 0.3 mm after successful 
PTCA is associated with a higher incidence of restenosis. The mechanism 
of early loss is unknown. To test the hypothesis that thmmbus plays a signif- 
icant role in early loss, we performed a prospective study using quantitative 
computerized planimetry on coronary tissue specimens obtained by direc- 
tional atherectomy (DCA) of 24 lesions with early loss occurring 22 -4- 2 
minutes after successful PTCA, MLD and diameter stenoals were (mean ± 
SEM): 0.6 :E 0,06 mm and 76 =b 2% pro PTCA; 1.9 :E 0.9 mm and 92 ± 2% 
post-PTCA; 0.98 + 0.1 mm and 67 :E 3% pre-DCA (time of early loss); and 
2.49 ± 0.1 mm and 24 4- 4=/0 post DCA (P = 0.001). Plaque composition 
included: thrombUs: 6 ± 0.4%, sclerotic tissue: 63:1: 6%, fibrocellular tissue: 
16:1: 4=/0, hypemellutar tissue: 12 ~: 3°/0, and athemmatous gruel: 3 :E 0.1%. 
Thrembus was present in only 9/24 (37%) lesions. Furthermore, relative arly 
10ss index ((MLD post-PTCA MLD - MID at early loss/Reference Diameter) 
x 100} was similar in plaques with or without hromhus, 35 4- 7=/0 vs 26 ± 
2% respectively (P = 0.87). Linear regression analysis showed no relation 
between thrombUs and early loss (r = 0,004, P = 0.76). 
Conclusion: Histopathologic analysis of lesions with early luminal loss 
following PTCA showed that thrombus does not pIW a significant role in this 
eady angiographic phenomenon. 
~ A  Sensit ive and Cost-Effective Intrevascular 
Ultrasound Model to Study Anti-Rsstenssis 
Strategies In Vivo 
Gary S. Mtntz, Roxana Mehran, Mun K. Hong, Jeffrey J, Popma, Augusto 
D. Pichard, Lowell F. Satier, Kenneth M. Kent, N. V. Oat, Martin B. Leon. 
Washington Hospital Center, Washington, DC 
STRESS and BENESTENT showed that stents reduce restenosis, but re- 
quired sample sizes in excess of 200 Its per arm to demonstrate a 30% 
reduction in restenosis rates, TO develop a more sensitive model for detecting 
reductions in restenoSis rates, we used volumetric Intravascular ultrasound 
(IVUS: motorized transducer pullback 0.5 ram/sac through a stationary 
imaging sheath) to analyze instant restenosis 1 month after implantation 
of single Palma-Schatz slants into 37 porcine coronary artafias and 3.5 
1.7 months after implantation of single Palmaz-Schatz Stsnts into 30 native 
human coronary arteries. Stent and lumen areas were measured in 1 mm 
axial incrsaments; intimal hyperplasia (IH = stent - lumen) area; and slant, 
lumen, and IH volumes (vol, mm ~) were calculated using Simpson's rule. 
Calculated sample sizes (in each arm) required to demonstrate 25% and a 
50% decreases in IH vat (~ = 0.05, 80% power) are 
Pigs Humans p 
Stsnt volume 1064-12 106 -~ 40 NS 
Lumen volume 67 4- 21 69 ~- 43 NS 
IH volume 39 4-17 3S 4- 25 NS 
# to show a 25% decrease in IH vol 49 112 
# to show a 50% decrease in IH v,~l 13 2S 
We conclude: Quantitative volumetric IVUS results in human and porcine 
coronary artedas after stent placement are virtually identical. Because smaller 
sample alzas are required to show effectiveness Of strategies to reduce In- 
stant cellular proliferation, this volumetric IVUS model should be a sensi~ve 
and therefore cost-effective method of studying rastenosis, particularly in- 
stent restenosis. 
~ A  Preliminary Report of Local Alcohol Delivery for 
Treatment of Reatenosls Within Slanted Segments 
After Su©caSsful Coronary Angloplasty. The Safety 
,'Study of Local Alcohol and Slant Against 
Restenosis (LASAR) Trial 
Ming W. Liu, Gary S. Roubin, William A. Baxley, Larry S. Dean, Srirum lyer, 
J. Michael Parks, Ranald Sutor. Intervantional Cardiology, Division of 
Card/ovascular Disease, University of Alabama at Birmingham, Birmingham 
AL 
Local delivery of pharmacological gents into the vessel wall with specially 
designed delivery catheters to prevent restenosis is being extensively invas- 
tigated. We have obeelved that local delivery alcohol solution into balloon 
injured artedal segments may significeatly reduce intimal hyperplasia in two 
animal study models, i.e., rabbit lilac artadas and pig coronary artsdes. Pa- 
tients who had successful coronary stanting and developed restenosis within 
the stented segments were enrolled In the study, The restenotic lesions are 
first completely dilated and then received 3 ml alcohol solution delivered by a 
Dispatch Catheter over 3 minutes. In our first phase (safety study), 9 patients 
were enrolled. The first 2 patients received 3 ml 2=/= alcohol solution, the 3rd 
and 4th patients received 3 ml 5% alcohol solution, the 5th and 6th patients 
received 3 m110=/= alcohol solution and the last 2 patients received 3 ml 15=/o 
alcohol solution. Lesions treated were in left antedor descending artery (n = 
1 ), left circumflex artery (n = 1), dght coronary artery (11 = 4), and ve|n graft (n 
= 2). Symptoms, 12 leads EKG and cardiac rhythms were closely monitored 
dudng, immediately and 24 hr. after the procedure. Cardiac enzyme was 
also followed every 8 hr. for 24 hr. There were n0 symptoms related to local 
alcohol delivery. No EKG or rhythm change was noted. Cardiac enzymes 
revealed no significant dss. Clinical follow-up up to 2 months has not shown 
recurrence. Coronary angiogram will be performed at 4 to 6 months in all pa- 
tients. We have nowStarted the second phase of the study in which patients 
will be treated with 3 m115% alcohol solution with a Dispatch catheter after 
angioptasty. 
~ E f l e ~  of Trenilast on Restenssis  After Coronary 
Angioplssty 
Tomoya Onodera, Akinofi Takizawa, Man-Sok Kim, Hiroyuki Fukita, 
Akihiko Uehara, Tsuyashi Urushida, Masaki Matsunaga, Takeshi Yoneda, 
Shinzo Miyarecto, Tomoyuki Kubeta. Shizuoka City Hospital, Shizuoka, 
Japan 
The effect of Trenilast (an inhibitor of tibroblast proliferation and collagen 
accumulation) on reStenosis after coronary angioptasty is still controversial. 
In this trial, 100 patients who received Tranilast (600 mg/day) after successful 
balloon angioptaaty till follow-up angiography were compared with 100 control 
patients. Coronary angiograms before angioplasty, after asgioplasty and 
at fallow-up at 4 :E 1 months were quantitatively analyzed and minimal 
lureinal diameter (MLD) was obtained. Reatenosis was defined as > 50=/o 
diameter stenosis at follow-up angiograrn, Baseline charactadstics including 
age, gender, dsk factors and lesion characteristics were similar in both 
groups. Results: Follow-up angiography was performed in 88 patients with 
Tranilast and in 85 Control patiant~. 
TranilaM Control p 
MLD pro (ram) 0.724- 0 .32  0.70:1:0.33 NS 
MLO post (ram) 1,80 ± 0.42 1,82 4- 0.48 NS 
MLD follow-up (ram) 1.34 -~ 0.65 1.39 ± 0.62 NS 
% Stenosls pro 72.1 4-10.4 73.1.4-13A NS 
% Stenosis post 29.4 4-16,5 29.7 4-18.3 NS 
% Stenosis follow-up 47.6 -I* 25,3 46.3 4- 24.2 NS 
Restanosia rare 55% (49/88) 51% (43/as) NS 
Conclusion: Tranilast at this tdal failed to reduce the incidence of resten¢> 
sis. Further study is needed before using Tranitast as an adjunctive treatment 
for the prevention of restenosis after coronary angioplasty. 
~ L o w  Expression of  Calponln in Smooth Muscle 
Cells of Coronary Artery Lesions Identifies the 
High Risk for  Rsstenosis  After Directional 
Comssry Athere~omy 
Hidemasa Oh, Macanobu Funamoto, Etsuo T6uchikase, Nobuyuki Negoro, 
Tore Kob~yashi, Kalsuhito TakahaShi, Nobuhisa Aware. The Center for 
Adult Diseases, Osaka, Osaka, Japan 
The process of coronary restenosis after angioplasty is accompanied by 
neolntimal formation, We have reported that local delivery of the recombinant 
human calpenin (CN) gane inhibits myolntimal hyperplasia in animals. Low 
levels of CN expression have been correlated with a proliferating smooth 
muscle cells (SMC) phenotype in Vitro. "io elucidate its role in human coronary 
arteries, we investigated 108 consecutive atherosalemti¢ lesions (53 de novo 
and 55 restenosis) retrieved by directional coronary atherectomy (DCA) for 
the expression of CN using immunohistochemistry. The CN expression was 
quantified by calculating the relative abundance of CN positive cells among 
the ~-actin positive cells in more than 100 nuclei in three high power fields 
(xl00). Seventy out of 108 DCA specimens were subjected to analyze and 
divided into two groups based on the ratio of CN positive cells to that of 
a-actin (C/A ratio); Gr-H (n = 42): C/A ratio > 0.6, Gr.L (n = 28): C/A ratio 
< 0,6. Coronary quantitative analysis was performed at 6 months follow-up, 
and toss index were calculated. Significant negative correlation was found 
between the levels of CN expression and loss index at 6 months follow-up (y 
= 0.936-0.698 x, r= -0.62, p < 0.0001). 
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Loss index (8 M) Reslenosis rate (%) 
Gr-H 0.25 -I- 0.21 24 
Gr-L 0.60 ± 0.26" 93" 
*p < 0.01 vs Gr-H 
In conclusion, the low levels of CN expreSSion in SMC contribute to a high 
dsk for restenOSiS at the late stage after DCA. These results indicated that 
local delivery of recombinant human CN gane may prevent the coronary 
restenosis in human. 
~ Changse in Myocardial  Perlusion After Coronary 
Anglopiasty Viaualized by Three Dimensional 
Contrast Echocardlography 
Adc A. Aiazian, Jaap Hamburger, Folkert J. Ten Cate, Patrick W. Serr~js, 
Jos R.T.C. RoalandL Thoraxcenter, Erasmus University and Univers,~ty 
Hospital, Rotterdam, The Netherlands 
Aim of the study:To assess the result of the interventional treatment by the 
recently developed technique of three dimensional (3D) myocardial contrast 
echocardiography (MCE}. 
Methods: In 12 patients (pts) (9 male, 3 female, mean age 52 ± 10 years) 
with chronic total occlusion of one of the major coronary arteries (right, 
coronary artery (RCA) in 10 and left anterior dascendenco a~tery (LAD) 
in 2 pts) three standard apical views were studied by MCE. During MCE 
senicated Iopamidct was injected into the RCA and subsequently into the left 
coronary artery (LCA). Following successful recanalizutJon of the occluded 
artery MCE was repeated and a 16 segments 3D celour coded perfusion 
map reconstructed by a dedicated workstation (Axle), 
Resuits.~epresentative example of 3D left ventricular posterior views fol- 
lowing RCA injections in a patient with a RCA occlusion, Dark areas show 
the segments with low opacitication. In pts with RCA occlusion ~ of the 
segments changed their supply from LCA to RCA; 17=,= after PTCA obtained 
the flow from the RCA while the collateral supply from the LCA still existed. 
In pts with LAD occlusion 25% of the segments changed their supply from 
RCA to LCA and 18=/o received the flow both from LCA and RCA after the 
intervention. 
Bct'ore PTCA ARcr PTCA 
Conclusion:Three dimensional MCE can be used to assess the results of 
coronary angioplasty, 
LOw Molecular Weight Hepedn, Revipadn, in 
Prevention of RestenOsls ARer FrCA: Results of 
the REDUCE Trial 
Karl R. Karsch, Melitta B. Preisack, Ra0ul Bonan, on behalf of the REDUCE 
Study Group. University of TObingan, Germany 
Revipafin, a low molecular weight hapafin, has been found to be a potent 
antiproliferalive compound es/de from its anticoagulant effects In in vitro 
and in vivo experiments. We have conducted a randomized, double-blind, 
placebo-controlled, mullicenter study to evaluate the effects of revipadn 
for prevention of restenosis after PTCA. The study was performed in 30 
european and canadian clinical centers. Six hundred and twelve patients 
with native coronary artery obstructions suitable for single lesion coronary 
angioplesty were recruited, 306 patients receiving reviparin as a bolus/24 hm 
infusion followed by a 28 days s,c. application, and 306 patients receiving 
unfrestionated heparin bctus/24 hrs infusion and 28 days s.c. placebo. Using 
the intention-to-treat nalysis for all patients, 102 pts (33.3=,=) ofthe revipann 
group and 98 pts (32%) of the control group have reached a pdmary clinical 
endpoint (myocardial infarction, re-PTCA, bypass surgsry, death; NS), Acute 
events within 24 hrs occurred in 3.9% of the revipadn group and in 8.2=/,, of 
the control group (p = 0.027). No difference in late loss of minimal uminal 
diameter was evident between both groups. 
Conclusions. Even high dosage treatment with revipadn did not prevent 
restenosls aftor PTCA. However, them was a 52% reduction in acute events 
in the reviparin group as compared to the control group, a result which 
compares favorably to the reduction of acute events in the HELVETICA and 
EPIC thai. 
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~ Calcium Dependent ;,litde Oxide Synthase Activity 
Is Decreased While C~ciam Independent Nitric 
Oxide Synthase Actlt~tW Is Increased in Aorta of 
Rats With Congestive Heart Failure (CHF) 
Qingping Feng, Xiangru Lu, Jeremy $'~4t, David G. McCormask, 
J. Malcelm, O. Arnold. Victoria HOSpI~ University of Western Ontario, 
London, Ontario, Canada 
The activity of calcium dependent (censf~u~e) nitric oxide eynthase (cNOS) 
and calcium independent (inducible) iNOS determines NO release. It has 
been demonstrated that stimulated vascular NO release is decreased while 
basal release of NO is increased in CHF. However, changes in vascular cNOS 
and iNOS astivities have not been fully described in CHF. We hypothesized 
that decreased stimulated endothalium-depesdent vascular elaxation is due 
to decreased cNOS activity while iNOS activity is increased in CHF which 
accounting for increased basal NO release. 
CHF developed in rats 4-6 weeks after left corerlanj artery ligation (infant 
size 43 + 1.3%, n = 23). Sham-operated rats sewed as controls (n = 26). 
Relaxation of aortic rings to acetylchaline was signif'mantiy reduced in CHF (p 
< 0.01 )with no difference in response to nilroprusside. The activity of chiOS 
and inducible NOS (iNOS) was determined in homogenized aortic tissues by 
measuring the conversion of [3H]L-arginine to pH]L-dtru,ine in the presence 
of calcium or EGTA/EDTA (2-4 rats/assay), eNOS activity was significantly 
decreased in CHF (9.4 =t: 3.1 vs, 23,4 :E 3.5 pmot/min/mg, p < 0.05) while 
iNOS was significantly increased (30.2 ~ 8,9 vs. 13.2 :l: 4.1 pmol/min/mg, p
< 0.05). 
Thus, aortic cNOS activity is decreased while iNOS is increased in CHF 
and may account for differences in stimulated NO release and basal NO 
release in CHF. Modulating NOS activity may be an important herapeutic 
target in CHF to improve endothelial function. 
IS Exercise Training Beneficial to the Failing 
Canine Heart? 
Koji Tedaka, Jie Wang, Gang-Hua Yi, Mathias Knasht, Richard Stannatt, 
Daniel Burkhe~. Columbia University, New York, IVY 
Exercise training (ET) improves funCtiOnal status of patients with heart failure 
(CHF). To determine whether such a banatit may be related to an effect of 
ET on intrinsic LV properties, 9 dogs were inatmmented fcr measurement of 
LV pressure and with pacing wires. CHF was induced by rapid venthcolar 
pacing for 4 wks. FNe of the dogs were paced and exercised (CHFEx) on 
a treadmill {4.4 km/hr, 2 hre/day). The other 4 dogs (CHFc) were paced 
and kept sedentary. Hemodynamic measurements made in an awake setting 
(see Table) revealed that compared to baseline, dP/dtm-~ decreased in both 
groups but the decrease was signilicantiy less in CHFEx. In contrast, end- 
diastolic pressure (LVEDP) of CHFEx was med~ lower than in CHFc. 
B~elh~e CHFc , , CH~x 
LVdP/dtmax (mmHg/sec) 3280 ~:380 2es0~: 100' 2690 ~: 270"t 
LVEDP (mmHg) 4d:2 16:1:1" 8 ~:3"t 
*p < 0.05 vs. Base.e. tp < O.0S vs. GHFc 
m 2°1 
. . . .  5o  10o  
LV Vo lume (ml) 
After the in vivo studies, the hearts were isolated while pen'used with blood 
from a support dog, Hearts of 5 body weight matched conlmt dogs were 
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